CLAIM AMENDMENTS 

This listing of claims will replace all prior versions, and listings, of claims in the 
application: 

1. (Currently Amended) An apparatus, comprising: 

an active region of an optical waveguide disposed in a semiconductor layer, the 
active region including a p doped region and an n doped region; and 

an insulating region disposed in the semiconductor layer surrounding the active 
region in the semiconductor layer, the insulating region electrically isolating the active 
region of the optical waveguide from a passive region of the optical waveguide disposed 
in the semiconductor layer, the passive region of the optical waveguide optically coupled 
to the active region of the optical waveguide through a portion of the insulating region to 
pass an optical signal, wherein the active region includes a region to modulate charge in 
the optical waveguide to phase shift the optical signal when passed through the active 
region, w horoin an optical b e am that is directed through the optical waveguid e and 
through the active region will be phas e shifted in r e spons e to a modulat e d charg e r e gion 
in the active region in the optical waveguid e . 

2. (Original) The apparatus of claim 1 wherein the active region further 
comprises an intrinsic region of semiconductor material adjoining and disposed between 
the p doped and n doped regions. 
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3. (Currently Amended) The apparatus of claim 1 wherein substantially all of 
the modulated charge region to modulate charge in the active region is along an optical 
path of the optical beam. 

4. (Original) The apparatus of claim 1 wherein the p doped and n doped regions 
are substantially adjoining the insulating region. 

5. (Original) The apparatus of claim 2 wherein substantially none of the 
intrinsic region of the semiconductor material is disposed between the insulating region 
and the p doped or n doped regions. 

6. (Original) The apparatus of claim 2 wherein the p doped, intrinsic and n 
doped regions are included in a p-i-n diode included in the active region. 

7. (Cancelled) 

8. (Original) The apparatus of claim 2 wherein the p doped and n doped regions 
disposed outside an optical path of the optical beam through the active region. 

9. (Original) The apparatus of claim 8 wherein the optical waveguide comprises 
a rib waveguide having a rib portion and a slab portion, wherein the p doped and n 
doped regions are disposed at opposite ends of the slab portion outside the optical path 
of the optical beam through the active region. 
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10. (Original) The apparatus of claim 1 wherein the insulating region 
surrounding the active region comprises one of silicon nitride, oxide, Si02 or air. 

1 1 . (Original) The apparatus of claim 1 wherein the semiconductor layer 
comprises silicon. 

12. (Currently Amended) The apparatus of claim 1 wherein the modulated 
charg e region to modulate charge in the active reuion in the optical waveguide is 
coupled to be modulated in response to current injection in the active region between the 
p doped and n doped regions. 

13. (Currently Amended) A method, comprising: 

directing an optical beam through a first passive region of an optical waveguide 
disposed in a semiconductor layer; 

directing the optical beam from the first passive region through an insulating 
region disposed in the semiconductor layer into an active region of the optical 
waveguide, the insulating region surrounding the active region; 

phase shifting the optical beam in response to a charge modulated region 
disposed in the active region of the optical waveguide; and 

directing the optical beam from the active region through the insulating region 
into a second passive region of the optical waveguide, the active region electrically 
isolated from the first and second passive regions of the optical waveguide. 
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14. (Original) The method of claim 13 wherein phase shifting the optical beam 
comprises modulating a charge modulated region disposed in the active region in the 
semiconductor layer. 

15. (Original) The method of claim 14 further comprising confining with the 
insulating region substantially all of the charge modulated region in the active region to 
be along an optical path of the optical beam through the active region. 

16. (Original) The method of claim 14 wherein modulating the charge 
modulated region comprises injecting current in the active region between p doped and n 
doped regions disposed in the active region in the semiconductor layer. 

17. (Original) The method of claim 16 further comprising reducing with the 
insulating region current leakage of the injected current outside an optical path of the 
optical beam through the active region. 

18. (Original) The method of claim 16 wherein phase shifting the optical beam 
comprises directing the optical beam through an intrinsic region of semiconductor 
material in the semiconductor layer adjoining and disposed between the p doped and n 
doped regions. 



Attorney Docket No.: 42P18076 
Application No. : 1 0/73 1 ,559 



5 



Examiner: Wong, Tina M. 

Art Unit: 2874 



19. (Original) The method of claim 18 wherein directing the optical beam 
through the intrinsic region comprises directing the optical beam along an optical path 
through the active region outside of the p doped and n doped regions. 

20. (Currently Amended) A system, comprising: 
an optical transmitter to transmit an optical beam; 
an optical receiver; and 

an optical device optically coupled between the optical transmitter and optical 
receiver, the optical device including an optical waveguide disposed in a semiconductor 
layer, the optical waveguide including: 

an active region of the optical waveguide disposed in a semiconductor layer, the 
active region including a p doped region and an n doped region; and 

an insulating region disposed in the semiconductor layer surrounding the active 
region in the semiconductor layer, the insulating region electrically isolating the active 
region of the optical waveguide from a passive region of the optical waveguide disposed 
in the semiconductor layer, whoroin the optical boom transmitted from th e optical 
transmitter is to b e direct e d through th e optical wav e guid e and through the active region 
to b e phas e shift e d in r e sponse to a modulat e d charg e r e gion in th e activ e r e gion in the 
optical wav e guid e the passive region of the optical waveguide optically coupled to the 
active region of the optical waveguide through a portion of the insulating region to pass 
the optical beam, wherein the active region includes a region to modulate charge in the 
optical waveguide to phase shift the optical signal when passed through the active 
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region , wherein the optical receiver is coupled to receive the phase shifted optical beam 
from the optical device. 

21. (Original) The system of claim 20 wherein the active region further 
comprises an intrinsic region of semiconductor material adjoining and disposed between 
the p doped and n doped regions. 

22. (Original) The system of claim 20 wherein the p doped and n doped regions 
are substantially adjoining the insulating region. 

23. (Original) The system of claim 21 wherein substantially none of the intrinsic 
region of the semiconductor material is disposed between the insulating region and the p 
doped or n doped regions. 

24. (Cancelled) 

25. (Original) The system of claim 21 wherein the p doped and n doped regions 
disposed outside an optical path of the optical beam through the active region. 

26. (Original) The system of claim 20 further comprising an optical splitter 
coupled between the optical transmitter and the optical device, the optical splitter 
coupled to receive the optical beam and split the optical beam into a plurality of optical 
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beams output from the optical splitter, wherein the optical beam received by the optical 
device is one of the plurality of optical beams output from the optical splitter. 

27. (Original) The system of claim 26 wherein the optical waveguide is one of a 
plurality of optical waveguides disposed in the semiconductor layer, wherein each of the 
plurality of waveguides is substantially similar to one another, wherein each of the 
plurality of waveguides is coupled to the optical splitter to receive a respective one of the 
plurality of optical beams output from the optical splitter. 

28. (Original) The system of claim 27 further comprising an optical coupler 
coupled between the plurality of waveguides and the optical receiver, the optical coupler 
to receive the plurality of optical beams output from the optical splitter through the 
plurality of waveguides, the optical coupler to combine the plurality of optical beams 
output from the optical splitter and selectively direct the optical beam to the optical 
receiver. 

29. (Original) The system of claim 28 wherein the optical receiver is one of a 
plurality of optical receivers optically coupled to the optical coupler, wherein each of the 
plurality of optical beams is selective coupled to receive the optical beam from the 
optical coupler. 

30. (Original) The system of claim 28 wherein the optical transmitter is one of a 
plurality of optical transmitters, each of the plurality of optical transmitters to transmit a 
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respective optical beam, each respective optical beam to be split by the optical splitter 
into a plurality of optical beams to be directed through the plurality of waveguides. 
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